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DETAILED ACTION 



Election/Restrictions 

Applicant's election with traverse of species 1 in the reply filed on 5/18/2007 is 
acknowledged. The traversal is found persuasive. 
The restriction requirement is withdrawn. 

Information Disclosure Statement 

The information disclosure statement (IDS) submitted on 07/26/2006 has been 
considered by the examiner The submission is in compliance with the provisions of 37 
CFR 1.97. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



Claims 1 - 4, -6, 9 - 13, 15 - 16 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Tanida et al. (US patent No. 7,009,652). 
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Regarding claim 1, Tanida et al. teaches an imaging system (column 2 lines 46 - 
58), comprising: an array of lenses (figure 1 item 1 microlens array with plurality of 
microlenses 1a; also column 3 lines 52 - column 4 line 9); a plurality of sensor pixels for 
each lens (figure 1 item 3 photosensitive element array with plurality of photosensitive 
elements 3a; also column 3 lines 52 - column 4 line 9), the sensor pixels being on an 
image plane of the imaging system (figure 1); and a corresponding plurality of focal 
plane coding elements ([figure 8 item 4 polarizing filter array with plurality of polarizing 
filters 4a; also column 6 lines 25 - 60] and/or [figure 15 item 7 diffraction grating; also 
column 10 lines 57 et seq.] and/or [figure 1, item 2 partition wall layer with partition 
layers 2a]), a focal plane coding element provided for each sensor pixel having multiple 
sub-pixel resolution elements (figure 1 and ([figure 8 item 4 polarizing filter array with 
plurality of polarizing filters 4a; also column 6 lines 25 - 60] and/or [figure 15 item 7 
diffraction grating; also column 10 lines 57 et seq.] and/or [figure 1, item 2 partition wall 
layer with partition layers 2a]), the focal plane coding element being between the lens 
and sensor pixel (figure 1 and ([figure 8 item 4 polarizing filter array with plurality of 
polarizing filters 4a; also column 6 lines 25 - 60] and/or [figure 15 item 7 diffraction 
grating; also column 10 lines 57 et seq.]), wherein sub-pixel resolution elements over 
the plurality of focal plane coding elements represent a selected transform matrix 
(column 6 line 18-24; it is inherent that the inverse matrix method will be accomplished 
using a inverse matrix), the output of the plurality of sensor pixels being an image 
multiplied by the selected transform matrix (column 6 line 18 - 24; it is inherent that the 
inverse matrix method will be accomplished using a inverse matrix), the selected 
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transform matrix having a non-zero determinant (column 6 line 18-24; it is inherent 
that a inverse matrix has a non-zero determinant). 

Regarding claim 2, as mentioned above in the discussion of claim 1 , Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that the focal plane-coding element provides sub-pixel shifted multiple images on each 
sensor pixel (figure 5 and column 6 lines 5-17). 

Regarding claim 3, as mentioned above in the discussion of claim 1 , Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that the focal plane-coding element is an apertured mask (figure 1 , item 2 partition wall 
layer with partition layers 2a). 

Regarding claim 4, as mentioned above in the discussion of claim 1 , Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that the imaging system further comprising color filters (column 1 1 lines 24 - 38). 

Regarding claim 6, as mentioned above in the discussion of claim 1 , Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches a 
birefringent structure adjacent the focal plane-coding element (figure 2). 
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Regarding claim 9, as mentioned above in the discussion of claim 1 , Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
at least one sensor pixel receives light from more than one lens of the array of lenses 
(figure 11, 12A, and 12B). 

Regarding claim 10, as mentioned above in the discussion of claim 1, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches a 
processor receiving the outputs of the sensor pixels and multiplying the outputs by an 
inverse of the selected transform matrix (column 6 line 18-24; inverse matrix method 
and column 3 lines 63 et seq. processing unit U). 

Regarding claim 11, as mentioned above in the discussion of claim 10, Tanida et 
ai. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that the processor reconstructs an image from the outputs, a number of image pixels in 
the image being greater than the plurality of sensor pixels (column 2 lines 46 - 58). 

Regarding claim 12, Tanida et al. teaches an imaging system (column 2 lines 46 
- 58), comprising: an array of lenses (figure 1 item 1 microlens array with plurality of 
microlenses 1a; also column 3 lines 52 - column 4 line 9); a plurality of sensor pixels for 
each lens (figure 1 item 3 photosensitive element array with plurality of photosensitive 
elements 3a; also column 3 lines 52 - column 4 line 9); a corresponding plurality of 
filters ([figure 8 item 4 polarizing filter array with plurality of polarizing filters 4a; also 
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column 6 lines 25 - 60] and/or [figure 15 item 7 diffraction grating; also column 10 lines 
57 et seq.] and/or [figure 1, item 2 partition wall layer with partition layers 2a]), a filter 
provided for each sensor pixel having multiple sub-pixel resolution elements and 
providing a sub-pixel shifted multiple image on each sensor pixel (figure 1 and ([figure 8 
item 4 polarizing filter array with plurality of polarizing filters 4a; also column 6 lines 25 - 
60] and/or [figure 15 item 7 diffraction grating; also column 10 lines 57 et seq.] and/or 
[figure 1 , item 2 partition wall layer with partition layers 2a]); and a processor receiving 
outputs from each sensor pixel and reconstructing an image (column 6 line 18-24; 
inverse matrix method and column 3 lines 63 et seq. processing unit U), a number of 
image pixels in the image being greater than the plurality of sensor pixels (column 2 
lines 46 - 58). 

Regarding claim 13, as mentioned above in the discussion of claim 12, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches a 
birefringent structure plurality of filters ((column 2 lines 46 - 58; also [figure 8 item 4 
polarizing filter array with plurality of polarizing filters 4a; also, column 6 lines 25 - 60] 
and/or [figure 1 5 item 7 diffraction grating; also column 1 0 lines 57 et seq.]). 

Regarding claim 15 as mentioned above in the discussion of claim 12, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
at least one sensor pixel receives light from more than one lens of the array of lenses 
(figure 11, 12A, and 12B). 
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Regarding claim 16, as mentioned above in the discussion of claim 12, Tanida et 
al. teaches all of the limitations of the parent claim. Additionally, Tanida et al. teaches 
that the focal plane-coding element is an apertured mask (figure 1 , item 2 partition wall 
layer with partition layers 2a). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanida 
et al. (US patent No. 7,009,652) in further view of Bills (US patent No. 6,366,319). 

Regarding claim 5, as mentioned above in the discussion of claim 1 Tanida et al. 
teaches all of the limitations of the parent claim. 

However, Tanida et al. fails to teach that the color filters are integral with the 
focal plane-coding element. Bills, on the other hand teaches that the color filter is 
adjoined to another element in the focal plane. 

More specifically, Bills teaches that the color filter is adjoined to a focal plane 
array (FPA) located in the focal plane (Figures 1, 2A, 6, and 7; items 105 and 107; Also, 
Abstract; Also, column 2 lines 29 - 37). 
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Therefore, one of ordinary skill in the art at the time the invention was made 
would have been motivated to incorporate the teachings of Bills with the teachings of 
Tanida et al. because in column 2 lines 29 - 37 Bills teaches that this mosaics attempt 
to match the wavelength-dependent sensitivity of the human eye by including a larger 
percentage of green pixels than red and blue pixels which in turn will produce a more 
natural image. Also the combination of the color filter is adjoined to a focal plane array 
will produce a simpler device which will reduce size by not requiring the two 
components at two different sections of the camera. 

Claims 7 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanida et al. (US patent No. 7,009,652) in further view of Meyers (US patent No. 

6,137,535). 

Regarding claim 7, as mentioned above in the discussion of claim 1 Tanida et al. 
teaches all of the limitations of the parent claim. 

However, Tanida et al. fails to teach a corresponding plurality of focusing lenses, 
a focusing lens between the focal plane encoding element and a corresponding sensor 
pixel. Meyers, on the other hand teaches a corresponding plurality of focusing lenses, a 
focusing lens between the focal plane encoding element and a corresponding sensor 
pixel. 

More specifically, Meyers teaches a corresponding plurality of focusing lenses, a 
focusing lens between the focal plane encoding element and a corresponding sensor 
pixel (figure 2; items 72, 10, and 24). 
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Therefore, one of ordinary skill in the art at the time the invention was made 
would have been motivated to incorporate the teachings of Meyers with the teachings of 
Tanida et al. because in column 3 lines 46 - 55 Meyers teaches that by use of the 
invention an extremely compact digital camera with a lenslet array in close proximity to 
a photodetector array is formed. Due to the larger sub-image size a reduced number of 
lenslets are needed to construct the full image. .By utilizing the space between sub- 
groups of photodetectors for signal processing electronics, the digital camera can be 
formed on a single substrate. In addition, a large high-resolution sensor can be 
synthesized by the use of sub-groups of photodetectors. 

Regarding claim 14, as mentioned above in the discussion of claim 12 Tanida et 
al. teaches all of the limitations of the parent claim. 

However, Tanida et al. fails to teach a corresponding plurality of focusing lenses, 
a focusing lens between the filter and a corresponding sensor pixel. Meyers, on the 
other hand teaches a corresponding plurality of focusing lenses, a focusing lens 
between the filter and a corresponding sensor pixel. 

More specifically, Meyers teaches a corresponding plurality of focusing lenses, a 
focusing lens between the focal plane encoding element and a corresponding sensor 
pixel (figure 2; items 72, 10, and 24). 

Therefore, one of ordinary skill in the art at the time the invention was made 
would have been motivated to incorporate the teachings of Meyers with the teachings of 
Tanida et al. because in column 3 lines 46 - 55 Meyers teaches that by use of the 
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invention an extremely compact digital camera with a lenslet array in close proximity to 
a photodetector array is formed. Due to the larger sub-image size a reduced number of 
lenslets are needed to construct the full image. By utilizing the space between sub- 
groups of photodetectors for signal processing electronics, the digital camera can be 
formed on a single substrate. In addition, a large high-resolution sensor can be 
synthesized by the use of sub-groups of photodetectors. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanida et al. (US patent No. 7,009,652) in further view of Examiners Official Notice. 

Regarding 8, as mentioned above in the discussion of claim 1 Tanida et al. teach 
all of the limitations of the parent claim. Additionally, Tanida et al. teaches that the 
columns and rows can be varied (column 7 lines 24 - 40) 

However, Tanida et al. fails to teach that the selected transform matrix has fewer 
rows than columns. 

The examiner takes Official Notice that it is old and well known in the art to use 
matrices of different sizes. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use a matrix with fewer rows then columns to have a 
wide angle image. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Feldman et al. (US patent No. 20050073603) teaches a filter/partition between a 
lens array and image pickup element. 

Publication: APPLIED OPTICS, Vol. 40, No. 11, 10 April 2001, "Thin observation 
module by bound optics (TOMOBO) concept and experimental verification". 

Publication: OPTICS EXPRESS, Vol. 11, No. 18, 8 September 2003, "Color 
imaging with an integrated compound imaging system". 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Usman Khan whose telephone number is (571) 270- 
1131. The examiner can normally be reached on Mon-Thru 6:45-4:15; Fri 6:45-3:15 or 
Alt. Fri off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Ometz can be reached on (571 ) 272-7593. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Usman Khan 
08/03/2007 
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